T he modern view of probiotic therapy derives from the concept of a well functioning gut barrier and a normal balanced microbiota. The scientific conception of these host defences has changed; the gut barrier was seen primarily as a physical blockade to foreign antigen entry until its active role in shaping the immune response to luminal antigens was deciphered. Concomitantly, recent experimental and clinical studies demonstrate a dependency on healthy host-microbe interaction to cope with antigen challenges, and consequently attribute the gut microbiota an active role in barrier function. [1] [2] [3] The most fully documented probiotic intervention is the treatment of acute infectious diarrhoea. Well controlled clinical studies have shown that probiotics such as Lactobacillus rhamnosus GG, L reuteri, L casei Shirota, and Bifidobacterium lactis Bb12 can shorten the duration of acute rotavirus diarrhoea. 4 5 Numerous publications on different populations have since substantiated the success of specific probiotic strains in the adjunct management of viral diarrhoea, the main goal still being restoration of fluid and electrolyte losses. To combine these approaches, a multicentre study by the European Society for Paediatric Gastroenterology, Hepatology, and Nutrition working group tested the clinical efficacy and safety of a probiotic administered in an oral rehydration solution. 6 In rotavirus diarrhoea, a significant curtailment of episodes was observed, while in non-specific or bacterial diarrhoea no clear effect was found.
The potential mechanisms by which probiotics fight infectious diarrhoea include exclusion of pathogens by means of competition for binding sites and available substrates, lowering of luminal pH and production of bacteriocins, and promotion of the production of mucus-that is, commensal pathogen cross talk (fig 1) . The capacity of pathogenic bacteria to produce mucinase may indeed partly explain the superiority of probiotic therapy in viral diarrhoea. 6 Enhancement of intestinal motility and upregulation of genes mediating innate immunity by probiotics 7 further contribute to the eradication of pathogens. Lactobacilli and bifidobacteria produce short chain fatty acids which regulate cell growth and differentiation and have trophic effects on the intestinal epithelium, and additionally stimulate bifidobacteria and counteract urease producing strains, thus maintaining gut barrier function. A lactobacillus strain isolated from human microbiota was recently shown to counter cellular damage associated with a diarrhoeagenic pathogen, thus corroborating reports of a normalising of intestinal permeability by selected probiotics. 8 Furthermore, specific probiotic strains balance the generation of pro-and anti-inflammatory cytokines, thereby creating the healthy host-microbe cross talk (fig 1) needed to keep inflammatory responses in check but concomitantly readily primed. Sustained inflammatory activation is required for immunological surveillance at the major portal of entry of pathogens, while the antiinflammatory effect of specific strains of gut microbiota is requisite to prevent the evolution of infectious diarrhoea toward a protracted course or other chronic sequelae such as allergic and autoimmune disease. 3 While it appears evident that balanced normal microbiota may become aberrant and immunogenic secondary to gut related disease such as infectious diarrhoea, and thus constitute a target for probiotic therapy, it is not known whether aberrances in the composition of the microbiota can be a primary cause of disease. Predisposition to infectious diarrhoea is associated with immaturity and dysfunction of the gut barrier, and establishment of the gut microbiota provides the critical maturational signals. collective composition of the colonising strains may be crucial. Specific probiotics have proved effective in preventing acute infantile diarrhoea, 4 and specific strains of the gut microbiota even of the same genus have different immunomodulatory effects. 9 There may thus be a third angle to host-microbe cross talk: overall balance within the gut microbiota (fig 1) . Identification of the immunomodulatory mechanisms of discrete strains might be exploited in the future development of probiotics for specific prophylactic and therapeutic interventions not only for different infectious diarrhoeas but also for chronic inflammatory diseases.
